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[#sm*©«H] 

£ . c ©gmi4<^- * h t matMiwm £ ©m uzmt 
etifctutttrt y r« £. Hne***-*- xhi fria* 10 
BaicDSiKiSiw^^fc^si*^' y r«£3ft»6«wtstir 

* ? •f&g.mmmu-ctj: y . ;i>ft < 1 1, 1 o©? v -? 

ifttcjgits s tit ft s * v ^"*«*««{c*j . 
151 Bg$S ^ 7 7" ^ £ b r oymw&r*- h 
£. COD^mS^-^ h£Htiiemffi?Lrtit£©FifeJ;D t 20 
WESHitt'*-^ h £ffiTlB^EB£©ratcg;^6nfc^ 
i4^'J7li, C ©agUte^ y TJg£ iuiB«iI?lrtM £ 

* v y&mmmvxtt o, $>t £ < t & i o©^ », 

WESN*^ i^i. rf=y ^2f:{*£ It ©S»1114^-* h 
£ . C ©zgmtt^- x h £ milBMii?Lrtil £ OHKSW 

e>ntote»ft^yrjg£, mrfBagutt--*-* Y-cpomm 
zmmmfm t *> zmm s nt t» s c £ £#$t 
£ -r s v ;U ? ^im, 

f- *©^^^Buia*«f*ss*{c&ti-r s c £ *»± 

■C#^fc©-C$>iC£?:!|tm£-r.5.fS^Jll ftOLIB* 
JS3 ©^rti*^ciB*S©-7^^^ s. 7'*#^g©Kj* 

40 

[i»3*8S5] HfE»«tt^yriitt. fjiB*Ba©^w 

W*5iilB^mi4^-x h ^KUrT S C £ £fi&it-e £ & 

&©r*>s c £ zmimz (ciBtg©-vju^^ 

[iS3jof 6 ] firfBag^^-* htt#7*£^gft<,>& 
©T&y . jjirfBagUte^-* h £ WSB«5i»tt^ 'J T)S£ 

i ftt>LfS3^3©^rtt*>KiBig©v;u^=f--, 
mas. 
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w»(ofsiB*a«-r*j:5{c±iircciBi»tt/<»jT«. « 
mt*^ y TK*iii^fiK-r-sxg£. 
H?iiB^©rtg|5(CBtfiB«fe^l4/-< y j:tHW«tt'"c y r 

^■rsxg£. 

friaS«©SS=S:f^jl3 ■i±B«IB«ii^tt-'^ y T^*StH § 
C ©SW b /ciffiiStt/N- y Tlg?:^* L/TbuIS^ 
«t^'J TM*Sttl$-tt^Xfi£*Wr-2.C ££!f#Sfc£ 

■fmmtmmvsimjm. 

BiriB»©F«3SP{CBui3lfiiS14-'<y Tl^it^ 
£UT©5S«tt^-X h$raii*^-r-2>XS£. 

HiriB^mi±^-x h *©Hwm*»w**ircas*-s-si 

fi£. 

filB*S©*ffi?:ajI 3 -a-BUf Bffii^tt^' y TM^Sa $ 

-t+fcfg^ c ©sa l tcmmw< y ri^i* buib-< 

F*SW$-ti-5.Xg£^Wr-5C£?r!^a£-r5'7 

t?S«t5IS», H«fB««1i^-X h±fc?g^©«s 
1*»ft*S»W hJLMfr h ft * C £ £ -r s it &m 
8CCS!tS©v;W^^ ^*ii«««©«jS*& 

[»W©»MftSWB3 

[0 00 1 ] 

[^©R-rs^^-H] a^©^^7-^« 
m l x ft 5 ^¥^ft^g*j J: j>'-e©i!(i»*ft 

[0 002] 

[fi£*©^] 1S^!©^ft:^-^7-J:«3«^$ti^T- 
@K^^-^A©^5tS^fc. «FKlSa3!6mt©y£:«>«:^ 
7 ^ra©e«i3«%fi5^J® < T-S C £ *^»^ £ ft 

[0003] ^(otcfr. t^*©a^©*^»^ 
©^^9=- 7 y*mm?z c t cc j; y , » 7*ra 

©S^iB^?rS/Wfcr-5»e?Jt}*i«lit5nru.S < , C©i 
^ 7 3. - ;u £ iar i ^ „ 

[0004] £C^t, C ©«©-?;!/ 3^ 

mmz^mtztcibic. ai 2©»?MSic^-rj:^{c, 
^iftf^s i frSii-rs^-^^^-^^^s 2% 

[ o o o 5 ] m i 3cc> ai2 tpmt&-em£titc$ifto 

l¥*fflftBr®0*^ o s. ^8 1 ttS i »«8 3 

*^fty. -?-©^HtcH^*5*a^$nTft^iis§ 
H8 4*j^$n-c^.s <> 



3 

[0 00 6] ^5.7"XJU-y7^8 2B. N i . Alft 

m 8 5 ccomm&^-z. vss ommzum-r s 
jz'yK.mm^tifcs io, ms etfr^mmstix^ 

[000 7] H8SJS 8 4 WJ(c*iC»T B. 2Smi*fc-^-x h 

8 5BA K3®8 7=&/rL,TAu^'>7'1Ig8 8 

tcS&LTl,^. @!S)18 4i5*fffl[jK:*5^r 

B. ^&^-Xh8 5l*Sn-Zn^BB8 9^L''C 
AuA>7 - H8 8ifgl/tl^, 10 
[000 8] CCr. iSStt^-X h 8 5 £S n -Z n 
¥BB8 9£/M,TAu^>:^@8 8tcSML.Tl^-Sa 
£&B. HHSft/c^tfc:^ y'8 1©— gPK^FftjiS^ 
LfcJfrirK:. Sn- Zn¥H8 9 b T^ft&¥i£ 
l*m<mL> Bi£hOmmt*? :>y8 1 ££ 

[000 9] tC5T, ^tt-^-X h 8 5 B£J1&^- 

©sa^ft-c* o, ©iks s e MicmzmikmwM 

tOtctb, S n - Z n¥H8 9 ©«J&#£WW.fl 
£jIl/-Cz§mi*fe--<-X h 8 3*icfi£t5jbrftA-r^. 
[0 0 10] 014-01 6(C, -e©C££7jVr»r®S 
EM<DP^^**^-r. iUBAl h©#rM 
SEM(c§SPSii?X, 01 5BA K-XF±(CS 
n - Z n 5= -f 9 y'ttic J: 0 ffeffi L /ci#f4©»r® 
SEMKSSSiailS. 01 6tt*©-aS£t£*L.*: 

sm&^¥K-c&s. cfte>©0*>6. a i f±cc 

Sn -Z n*ffi£«£irr-2>£> Sn-ZnW*5A 1 ^ 

-a h^ftftA-rsc 30 

[0 0 1 1 ] mm&^-Z K8 5 4HCfcf&L,T«AL;fc 
Sn-Zn*H8 9©«tiS;l*fif*5, 3 i=>{CA 1 F« 

@8 7Ki£tfcLT:gAU A 1 ^9 Km@8 7 ©A 1 * 
flfcftU 11©^, lelS§J18 4 ~-£ fitter. 
9^9 7' 8 l©*A*9lSiHCT. 
[0012] 

[2£l£a5S?&b«i:5<!:-rSI$ig] ±34©*0<. t£fc©v 

J*. ¥E©^«W^mtt^-x Ht}i©^(Cl£fj(L 40 
TttAU 36tCB;<9 KSffitpCcfgAUT^ F«® 
*«AU OBOflte. ¥«{**9:/©[II88Jl'v£&tfc 

[0013] **nti. ±e*it**«t,Ttts*ifct» 
©-c. ^©ewi-r-sic-^ii. ^o^ifiiittt 
-x hfthtczmm?? ?t<Dmffi>k¥-mic£r>xft-? 

■cfe. ¥ffl©1«^^©S;l5((cJ:?>^^**l»±-c^ 
•SCiK:*^,, 50 
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[0014] 

[gBS£S¥&f&*:«>©#fg] [«&£] iifBgW^fS 

f £fc«xe. *£Hgccffi&& l ©-^ug^ 9 y^mwm. 

eb. s n/c*#f*»«* mt 

%«staiot&o. 4»&< it ncf-^n -e© 

n. c<Dm&y'^#ttmm*ftLX'*>7'nm£mgi.m 
icmmsti. c ©^-> ^mg^flfe©^ ? ^tctawKS 
n-r & -s^ju^^ y^mw^sids^x, wias 

©®mtt-^-x h iB(ilBSjl?Lrt^i©^K:g;W6n^ 
*Httt>< 'Jrii, iriB^ii^-x h £ Btria^ffli© 
nntcRw 6 n;Mimt!fe^ y rjg£ %mi&z *xr c» s c 

[00 15] *#gHJJKi^£fir2 ©v;U?^ 9 7¥ 

^RRSn. C©^"7'7^B*Ba ; &/t-U-C^>7^@<t 
««WKSa»3*i. c©/^>7-?iS*5ffe©^9 7-«:^ 

C©jgmi4-<-X hifoia«ii?LF*Jli<?:©P^*5cfcC>' 

«raa»»tt-«-a h <twiB^Bai©P4(c^en/c#m 
tt/f rii, c©iim^^* y Tmtmmmm.ii\*}gt 

[0 0 16] S/c. *^IS^C^43S3©'7;^^9 ^ 9 7 , * 

urestt 75#iz, tox ©2*314^ - x h 

£ . c a>mm^- x h £ Bifiemii?LF'9M£ ©P5(c^W 
6tifc«M»tt-'< y 7i £ . BifsB^Stt^- a h 4>©^Pfl 
£*^ 3 tiX t»<b C £ 

£T£„ 

[0017] cc-c. ffiatttAyrjBB. »mi4^-a 
h *©^*fi^*5^i*s«^(c&tjj-r c £ zm±xz 

•5 ©tT* 5 C £ *i» S L, (, >. 
[00 1 8] *fc. Wtt/<U7RS. *H©«fiXMf4 

*5BuiB*mtt^-x h ifKttiR-r s c £ *i»±r* ^ 

©■C$>-SC£*sjf$L^„ 

[00 19] */c, iltt^-XK^7^^*S£l> 

[00203 *^hj(c^^^ 1 ©7j^? 9 ymmwm 



(4) 
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mt . fnss«o«ffi=&mss -t+HafEi^ft^- y rig* 
jgft^goisjs^ii. mm*mm<Dmffiitm*itm? io 

y TM^r^^r 511 £ . OTBJllOrtaHciWaiMlttt-'t 
i2>#ff2f£T-2>Xfi£. IWB*«tt^-^h*©HWB*» 

mtt^r^*-r * ifi £ . i!af2St5©KM£&>g $ a 

[0022] ccr, aWtt^-X h *©BSra%*«l4 
«flrea«TS«:tt. mtf&SfM ^^^cD^ffiicJ: 20 

[0023 ] [fpffl] #!6iK:i5il-f3©v;^ 
«, ^gift^gCC «fc h (2 . z»H14-< - X h <fc ¥EB £ © 

nnte**tt/<y r»MRt*6hT c©igmi£ 

fll\*4Ci*l»±T4C£a*nIt6£&S. ChtcJ: 
[ 0 0 2 4 ] *^CC^S01 -13©7;^f 30 

i©ia«:tti»tt^y rj&#ia:we>h-ct,>-5>©-c\ c©$g 
*tt>< y riK <t o r jgrni*-^- x h tpo^mnfi^m 

chic «fc 0 . h * ©3R»«©tt»«: 

[0025] ifc, :«W!K«*il*2©v*^*5»:/* 

K<to. wttt^y riiiWi/o; r«& *ra c^es 40 
xSTjfcfiS-cfc €>©r. :/a-fex©ffiB&{b£0h&<ti,> 
M'OT^fcff'Sh*. 
[0026] 

[|69i©fl«6©J$K] fcTF. l^£#JSL&#e>:£f6?S 
[0027 ] (!H 1 ©HJfeJ&Jil) 0 1 tt. #f£iE©l!t 1 

[0 0 2 8] 0"^ 1 «^2»»^f c 

? 7- 1 « s i s«2 i *<DmwicBm$titc so 
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[0029 ] 5 1 ^^X;l/-7^^4«, N i , A 1 

tcmmm<Dmm^-^h cj^^m 5<t. c©zs 
m-^-x h5©fflij®^^-r5->y3>^{b^ (ifitt 

ttM-yrg) 6i, 0iE§)13ffl!jiS*fffili©igStt-<-X 
h5±&cj&j£$hfcT i«7. Nil8. PdK9^6 

Shrike 

[0030 ] C«V<'J7^{i*Il 0«Sn-Zn*B3 
1 l%/MtAu;07'ltl2tgiLtl,^. — 
lUBSJf 3ffiiJ&Ctet,>"rfct. SSStt^-X F5BA1 -'^ 

? pbs'i 3%ftLXAu'*>ywm 1 2tcgggsur^ 

5. 

[003 1 ] C©«fc 5^1tE£-C*htf. SMtt-^-* K 
5iSn-Zn^B31 1 i©Pa©^yr> *iHgl OtC 
.tot, Sn-Zn*ffll l©«RfcW*4^Stt^-X 

h 5 tfXDMtntCttlK A"T £ C <t £K±-f £ Ci* 

[0 0 3 2 ] ChtCJrO. Sn-Znffll 1 ©HfoR** 

nvmkicjzzmmm 1 o K0j&3hfc^©*jii£ 

-rttfo%**tt*?:/l©*JM6£*l»±'C*SJ: 
[003 3 ] #^14^-X h 5 £ S i S«2 i© 

^©^yri^^blgetcjro-c. ^mi4-<-xh5*© 
s im&2<pictim-?zc±*®±-?zct&-c% 

i^lelSSll 1 OCc^fS^hfc^©^^*. r^c*>% 

^ 7' 1 ©^M^^rE5±-C# cfc ^ (Ctt 4. 
[0034] iKCC* 1 f V7.)\— 1 4 (DBf&fimc 

7 ^7 ^©J&J&Xfifgfc:. >J7^5i 1 

0 ©tf^xntfiJUo 3 hfc t ©r * 5 . 

[0035 ] ^"T. 02 (a) (C^-Tct^K:, H8SJ13 
tlfc S i 2 icmnfe-^- X h 5 , 
M{ 6 . ^ -y *y< -i/3>m 1 4 ^ JlftlO^ffiKSe -o 

r^L//cm. >^--> a>gi4 ©pansp 1 5 © 

rt®£i£?I-r*J:5K:, TiI7, NiiS8, PdI9 
[0036 ] ^fc02 (b) (C7nTJ:5tc. PgpgPl 5 

h y v ^-5 7 -* icj: *)&m-tz>. 

[0037]^K@2 (c ) IC^-Ti^tC, l/^h^ 
*->l 6%v^^K:l/rStHL/rt>-SN i]S8. Pd 
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sttrrs. com.. 6%mz.i£T v 

[OO3 8]»02 (d) K.mt&'X.C. SSffll/fcT 

i)g7^s^u^ h/^-> i i&Bmutcm. p<i 

M9±fCSn-Zn*ffll \*fem?Z>. C©&> U-S^ 
[003 9 ] 'Jticm 2(e) SC^-T J: 5 fc. S n - Z n 

mm 1 1 ^?Kotgtui/tt,>4T i mi**-?* 

>i?LXt&&?2>. 

[0 040] ffi&tC, 02(f) tC^-T «fc -5 fC. S n - 10 

[0041] (gi2 (D^msm) m 3 «. ^^©^2 

[0 04 2] 2 llzmm&Z-v-J'&inLris'i), 

C(D¥m#*-y72 1«S iS«2 2<b«CD*BK^ 
§^/c^*5^S^$n-C%€.H3gJg2 3 t-C^fiSS 

Z.)l-75>f2 4*M3ntl,^. 20 
[0 04 3 ] ?7 7 , X*-7 , 7^2 4(i, Ni. A1«C 

©igmtt^-* h 2 5©ffliJS*iJ;U r 15|SSJ12 3 iSWffiiJ 
<mm (m.W) 4ftSt5TiNl2 6. TiI27, 
N i|g2 8#>£>&£.'"f , JT^£;Hl (^Stt^'JTl) 

29i, c<D^';r>*^i2 9ZftLxmn&<*--x 
h 2 5 ©wjstc^fis 3 >; =1 >nti (iffi^tt^* »; 

TJK) 3 0 i*>?.iEE3ntl^. 

[0 04 4] ^* , ;r^^-'HK2 91*. Sn-Zn#E83 30 
imtAuA>yiS3 2iSgl/n>5. — 

[H11S112 3iw«:*i^T«. mn&^-x v 2 5«a i 

? Fm@3 3*M"CAuA>7 - li3 2 ^C^gg&l,-t<,> 
•5>. 3 4 i"-^— S'H^^T^l/Tl^ 

[0 04 5] c©J:5&flff£-c&*ii;j:. SSft^-xF 
2 5 iSn -Zn¥ffl3 1 tOfSO^'JT ^ H^m2 9 
KJ: it, Sn-Zn*ffl31 ©#fi»t^^««14^- 
* V 2 5 tpKj£tSfL-C«AT^ C t^ffilt? £C id^c 

cniciO. Sn-Znfffl3 1 ©»^*4©S£ 40 
ti:tc«i:4iBlSS)12 3(cffJgS§tifc^©^^. Tfc 
t>^^f$^ 7*2 l ©*ftH££P;5ib-c* 

[0 046] igStt-*-X h 2 5 i S i Kffi2 2 

i©^©^ U 3>^{b)S3 0 «: J: o-Cig«14-<-X h 2 
54>©^^. miil8**7X^<i:'©S^SI**7Xcfi© 

a#)s*ss imm2 2'picw:n-rz>c±*:Vi±-rz>ct 

ifiZimtteZ. CtUCj:*). h 2 5*©* 

^©ffiifctcfc SIIIS&J1 2 3 icBl&2 titcm^, ?ts:t> 

^2 1 <Df-$k%&*Vl±Xif £ cfc 5 tcfr 50 
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[0 04 7] ^(C^^^Jl— 7"^y2 4©J^tS^«: 
-O^XWRS*. I4~16« 1 ^•^7'X;l/-^'7^2 
4 ©^fiS^&Sr^-T & £ . 

[0 04 8] ST, 14 (a) K^-Ti^K, S i£f 
2 2©3lS(ClHl8g)i2 3&J&SU J£<,*"C I CP^-fT* 
©iii®S7-7Xv^i^cSl£:i4W^>x-^5 i >^ (R 

1 E : Reactive Ion Etching) tC<fc«3, MV&M2 3&M 
ilU S i«®2 2©^4>©ai§*-C^-r6m3 5*^ 
J&TS. t©»3 5©PfOli»5 0~1 0 0 ym. 31$ 
til 50-2 0 0 (imtfcj. 

[0049] ^K14 (b ) iC^-T-t^OC. if 3 5©* 
^£515 <t5KMKi"j3>Mli3 O^CVD&K: 

[0 05 0] ^tC04 (c ) ICTjkfJz^lc^ ->'J3>1 

[0 05 1 ] ^tC^4 (d) NiI28 
±fcTiM2 7. T i Nffi2 6^x^--?^^CJ:D)(1^ 
)f$fiS-r^ 0 CCT, TiNi2 6«CVDaKJ;f)M 
L/-C 

[0 05 2] ^CC04 (e ) KLtt:? «fc 5 IC , 313 5©rt 

[0 05 3] ^C05 (f ) {c^-r^fc^fc^ ffi3 5©$f 
g|5©^PJ^mi4-^-X h 2 5 , TiNl2 6*J«tDfT 

i)g2 7*CMP^tC<fcD^*^So C©f^. 
b2 5^«lfiS-rS. 

[0 0 5 4] ^tC0 5 (&) CCm-T.fc^tC^ ^3 5©Ji- 
g(5©^fij^ is '} => 304CMPiSifc»CDE 

[0 05 5] ^«<:a 5(h) tCm-T«fc ^ (C. ^tt-^- 
X h 2 5±(CA 1 SfclJCu^jDA 1 ^6^-5 A 1 ^" 

h*mffi3 5^ff^L/c^ Hfci";3> 1 *'HiF 
?*>6ft 7 ->^-i/ a >I3 4 5„ 

[0 05 6] ^CC0 5 ( i ) icm-T^^iC. M3 5©JS 

ymlgOf S©S i ^It. SiIS2 

2 ©Kffi^we ur^jis 

[0057] wcm 6 ( j ) cc^-r«fc -5 v; 

<t)g3 0*5SWrSS-C > SiIf2 20lI4'?i? 
hx^^>^SfcttCDE(Cj:i3f^jI3#^,„ COM 
IS. S i£f2 UC«*jl?L*^jiX3n^Ci«:^€.„ 

[0 05 8] -xicm 6 ( k ) (c^-r<fc ^ &c, stH ufc-> 

«fcf)^Lr. N i 12 8 ?:Sffl$1i''5>,, C««S. * 

[0 05 9] C©^©Xfi«a^©vjl/^^ v 
-^©^XSA^t. PH^.^6 ( 1 ) fC^-TJ;^ 
fC. S i Sffi2 2©mfflffl"JK:M{t->'J iK'J^SF 



C6) 

9 

^a>JS3 4*^fiS-TSXg. 0 
6 (m) (C*-rJ:-5K:. Sn-Zn*B3 3 lfciO'A 1 

[0 06 0] CODi^^fiS^Sf *nif. S3tC7nL 

fc^- y r ^ * jus 2 9 <t is y 3 >sft® 3 o &m cmm 
ilfc^BS;-c# *>©-?. Jfr l ©HiiT&Sg© J: 5 tc-> y =j 

>gft^3 0 iJRSLfcftJCSjXST-^ ';7I10 

fSBSfbSrS-sc io 

[0 06 1 } (tg3©*teJfc*I) H8tt. #|£I93©S&3 
[006 2] 0*. 4 1tt*i(*??7 , ^L/tfc>), 

ccD^ft? ? 7-4 nss i s«4 2 t^commmm 
s $ n/cHKJi 4 3 <t 3 n-c 

*j©ft^^^4 i KCi^-n^aji-rs^^^x^ 

[0 0 6 3 3 C0D^5-7 , XJl/-^"-7^4 4« > Ni, A 
1 teZCD&lgipibtjit), 18**5 *&£'©*:£Ii;tf7*£ 20 
$WL/cMiS^©aimi4^-X h (^^flO 4 5 
<t . C ©ag^tt^- X h 4 5 <P©*flN£tft?iflK!>Rail 
(*T) £-£*T&N i Bfc£©#JlA>6ft£;©K&JII 

mi4 7*?>Msnri^. 

[0 06 4 3 0SS)14 3«cfct,>-r». #^14-<-x h 

4 5HA1 *v F^ffi4 8 *:frL<TA u^>7*?ifli4 9 
Kg^t-ros. — HB»4 3£ttS#fl»«C*a>T 
J»^tt^-*h 4 5«Sn-Zn^ffl5 0 T 
Au;^^4 9 <!;Jt^L.-C^€>. fc*J. S*. 5 1 30 

[00653 c©<t ^ &»R£-c*n«. mmtk^-x h 

4 5*©aWtttt*DB©BMB (#7) ^»ii4 6K 
iot^iStitl^Ot, Sn -Zn*ffl5 O©^ 

-f&Citf-C^So CtltCfcf), Sn-Zn¥BB50© 

«tettm©*t»tc J: essse 4 3 tcmms tut*?-©* 
-rftt>*>mm#*y74 1 ©*&&£*&&±r 

[0066] Jfc, Sltt'<-^h45iSiif42 40 
i©IB©^y3>»bJR4 7Kj;otiltt^-^ h4 

«#n# siss4 2 nnettiw ■set *m±? sci 
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CLAIMS 



[Claim(s)] 

[Claim 1] It comes to carry out two or more laminatings of the chip which has the semi-conductor substrate 
with which accumulation formation of the component was carried out. At least one chip In the multichip 
semiconductor device which a connecting plug is formed in the through tube which penetrates that semi- 
conductor substrate, and this connecting plug is electrically connected with a bump electrode through solder, 
and comes to connect this bump electrode with other chips electrically The insulating barrier film with which 
said connecting plug was prepared between the conductive paste as a plug body, and this conductive paste and 
said through tube wall, The multichip semiconductor device characterized by consisting of conductive barrier film 
prepared between said lead-wire nature pastes and said solder. 

[Claim 2] It comes to carry out two or more laminatings of the chip which has the semi-conductor substrate 
with which accumulation formation of the component was carried out. At least one chip In the multichip 
semiconductor device which a connecting plug is formed in the through tube which penetrates that semi- 
conductor substrate, and this connecting plug is electrically connected with a bump electrode through solder, 
and comes to connect this bump electrode with other chips electrically The conductive barrier film with which 
said connecting plug was prepared between the conductive paste as a plug body, and this conductive paste and 
said through tube wall, and between said lead-wire nature pastes and said solder, The multichip semiconductor 
device characterized by consisting of insulating barrier film prepared between this conductive barrier film and 
said through tube wall. 

[Claim 3] It comes to carry out two or more laminatings of the chip which has the semi-conductor substrate 
with which accumulation formation of the component was carried out. At least one chip In the multichip 
semiconductor device which a connecting plug is formed in the through tube which penetrates that semi- 
conductor substrate, and this connecting plug is electrically connected with a bump electrode through solder, 
and comes to connect this bump electrode with other chips electrically Said connecting plug is a multichip 
semiconductor device characterized by consisting of insulating barrier film prepared between the conductive 
paste as a plug body, and this conductive paste and said through tube wall, and conductive matter filled up with 
the clearance under said conductive paste. 

[Claim 4] Said insulating barrier film is the manufacture approach of the multichip semiconductor device 
according to claim 1 to 3 characterized by being what can prevent that the impurity under said conductive paste 
is spread in said semi-conductor substrate. 

[Claim 5] Said conductive barrier film is the manufacture approach of the multichip semiconductor device 
according to claim 2 characterized by being what can prevent that the component of said solder is spread during 
said conductive paste. 

[Claim 6] Said conductive paste is a multichip semiconductor device according to claim 1 to 3 characterized by 
preparing the adhesion film between said conductive paste and said insulating barrier film excluding glass. 
[Claim 7] The process which forms a slot in the front face of a semi-conductor substrate, and the process 
which carries out sequential formation of the insulating barrier film and the conductive barrier film on the whole 
surface so that the front face of a front slot may be covered, The process which carries out pad formation of 
the conductive paste as a plug body through said insulating barrier film and the conductive barrier film inside 
said slot, The manufacture approach of the multichip semiconductor device characterized by having the process 
at which this exposed insulating barrier film is removed and said conductive barrier film is exposed after 
retreating the rear face of said substrate and exposing said insulating barrier film. 

[Claim 8] The process which forms a slot in the front face of a semi-conductor substrate, and the process 
which forms the insulating barrier film in the whole surface so that the front face of a front slot may be covered, 
The process which carries out pad formation of the conductive paste as a plug body through said insulating 
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barrier film inside said slot, The manufacture approach of the multichip semiconductor device characterized by 
having the process at which this exposed insulating barrier film is removed and said paste is exposed after 
retreating the process which fills up the clearance under said conductive paste with the conductive matter, and 
the rear face of said substrate and exposing said insulating barrier film. 

[Claim 9] The process which fills up the clearance under said conductive paste with the conductive matter is the 
manufacture approach of the multichip semiconductor device according to claim 8 characterized by consisting of 
a process which applies the liquefied conductive matter on said conductive paste. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgh^^ 2006/06/2"; 



JP,11-345933,A [DETAILED DESCRIPTION] 



1/7 ^-v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to two or more multichip semiconductor device which comes to 

carry out the laminating of the chip and its manufacture approach. 

[0002] 

[Description of the Prior Art] It is necessary to shorten connection wiring between semiconductor chips as 
much as possible for advanced features of the electronic-circuitry system which consists of two or more 
semiconductor chips, especially high-speed-operation-izing. 

[0003] Therefore, the technique which minimunrHzes connection wiring between semiconductor chips is 
examined by carrying out the laminating of two or more semiconductor chips to the approach of putting two or 
more conventional semiconductor chips in order superficially, and mounting them on a multilayer substrate. Thus, 
the semiconductor device which comes to carry out the laminating of two or more semiconductor chips is called 
the multi chip module. 

[0004] By the way, in order to manufacture this kind of multi chip module, it is necessary to connect electrically 
between the semiconductor chips by which the laminating was carried out up and down. In order to make such 
connection, this invention persons have already proposed using the chip through plug 82 which penetrates a 
semiconductor chip 81, as shown in the sectional view of drawing 1 2 . 

[0005] The sectional view where the part surrounded by the drawing 1 2 destructive line by drawing 13 is detailed 
is shown. A semiconductor chip 81 consists of an Si substrate 83, and the circuitry layer 84 which comes to 
carry out accumulation formation of the component is formed in the front face. 

[0006] The chip through plug 82 is Si02 formed so that the side face of the conductive paste (plug body) 85 of 
the sintering mold which consists of metals, such as nickel and aluminum, and this conductive paste 85 might be 
covered. It consists of film 86. 

[0007] The conductive paste 85 is connected to Au bump electrode 88 through aluminum pad electrode 87 at 
the circuitry layer 84 side. On the other hand, in a circuitry layer 84 and the opposite side, the conductive paste 
85 is connected with Au bump electrode 88 through the Sn-Zn solder 89. 

[0008] When, as for the reason connected to Au bump electrode 88 through the Sn-Zn solder 89, a defect 
generates the conductive paste 85 here in some semiconductor chips 81 by which the laminating was carried 
out, it is for enabling it to repair easily by melting the Sn-Zn solder 89, removing the faulty semiconductor chip 
81, and exchanging for the semiconductor chip 81 of an excellent article. 

[0009] By the way, the conductive paste 85 is the sintered compact of metal particles, and as shown in the 
microphotography concerning the cross section SEM of drawing 13 , many clearances (pore) exist between metal 
particles. Therefore, the component of the Sn-Zn solder 89 spreads and invades during the conductive paste 83 
through a clearance. 

[0010] The microphotography of the cross section SEM which shows that to drawing 14 - drawing 1 6 is shown. 
The microphotography which drawing 14 requires for the cross section SEM of aluminum paste, the 
microphotography which drawing 1 5 requires for the cross section SEM of the sample which applied Sn-Zn 
solder with the DIP method on aluminum paste, and drawing 16 are the microphotography to which the part was 
expanded. These drawings show that Sn-Zn solder invades during aluminum paste, when Sn-Zn solder is applied 
on aluminum paste. 

[001 1] It spreads and invades into aluminum pad electrode 87 further, and aluminum of aluminum pad electrode 
87 is corroded, and when the worst, the component of the Sn-Zn solder 89 which spread and invaded during the 
conductive paste 85 is spread to a circuitry layer 84, and causes the defect of a semiconductor chip 81. 
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[0012] 

[Problem(s) to be Solved by the Invention] Since the conventional multi chip module was making connection 
between a bump electrode and a conductive paste (plug body) with solder like ****, the component of solder 
spread and trespassed upon the opening under conductive paste, it invaded into the pad electrode further, and 
the pad electrode was corroded, when the worst, it was spread to the circuitry layer of a semiconductor chip, 
and there was a problem of causing the defect of a semiconductor chip. 

[0013] This invention was made in consideration of the above-mentioned situation, and the place made into the 
purpose is to offer the multichip semiconductor device which can prevent defect generating by diffusion of the 
component of solder, and its manufacture approach, even if it makes with solder connection with the connecting 
plug which consists of a bump electrode and a conductive paste. 
[0014] 

[Means for Solving the Problem] [Elements of the Invention] — the 1st multichip semiconductor device 
concerning this invention, in order to attain the account purpose of a top It comes to carry out two or more 
laminatings of the chip which has the semi-conductor substrate with which accumulation formation of the 
component was carried out. At least one chip In the multichip semiconductor device which a connecting plug is 
formed in the through tube which penetrates that semi-conductor substrate, and this connecting plug is 
electrically connected with a bump electrode through solder, and comes to connect this bump electrode with 
other chips electrically Said connecting plug is characterized by consisting of insulating barrier film prepared 
between the conductive paste as a plug body, and this conductive paste and said through tube wall, and 
conductive barrier film prepared between said lead-wire nature pastes and said solder. 

[0015] Moreover, the 2nd multichip semiconductor device concerning this invention It comes to carry out two or 
more laminatings of the chip which has the semi-conductor substrate with which accumulation formation of the 
component was carried out. At least one chip In the multichip semiconductor device which a connecting plug is 
formed in the through tube which penetrates that semi-conductor substrate, and this connecting plug is 
electrically connected with a bump electrode through solder, and comes to connect this bump electrode with 
other chips electrically The conductive barrier film with which said connecting plug was prepared between the 
conductive paste as a plug body, and this conductive paste and said through tube wall, and between said lead- 
wire nature pastes and said solder, It is characterized by consisting of insulating barrier film prepared between 
this conductive barrier film and said through tube wall. 

[0016] Moreover, the 3rd multichip semiconductor device concerning this invention It comes to carry out two or 
more laminatings of the chip which has the semi-conductor substrate with which accumulation formation of the 
component was carried out. At least one chip In the multichip semiconductor device which a connecting plug is 
formed in the through tube which penetrates that semi-conductor substrate, and this connecting plug is 
electrically connected with a bump electrode through solder, and comes to connect this bump electrode with 
other chips electrically Said connecting plug is characterized by consisting of insulating barrier film prepared 
between the conductive paste as a plug body, and this conductive paste and said through tube wall, and 
conductive matter filled up with the clearance under said conductive paste. 

[001 7] Here, as for the insulating barrier film, it is desirable that it is what can prevent that the impurity under 
conductive paste is spread in a semi-conductor substrate. 

[001 8] Moreover, as for the conductive barrier film, it is desirable that it is what can prevent that the component 
of solder is spread during said conductive paste. 

[0019] Moreover, when it is what does not contain glass, as for a conductive paste, it is desirable to prepare the 
adhesion film between a conductive paste and the insulating barrier film. 

[0020] The manufacture approach of the 1st multichip semiconductor device concerning this invention The 
process which forms a slot in the front face of a semi-conductor substrate, and the process which carries out 
sequential formation of the insulating barrier film and the conductive barrier film on the whole surface so that 
the front face of a front slot may be covered, The process which carries out pad formation of the conductive 
paste as a plug body through said insulating barrier film and the conductive barrier film inside said slot, After 
retreating the rear face of said substrate and exposing said insulating barrier film, it is characterized by having 
the process at which this exposed insulating barrier film is removed and said conductive barrier film is exposed. 
[0021] Moreover, the manufacture approach of the 2nd multichip semiconductor device concerning this invention 
The process which forms a slot in the front face of a semi-conductor substrate, and the process which forms 
the insulating barrier film in the whole surface so that the front face of a front slot may be covered. The process 
which carries out pad formation of the conductive paste as a plug body through said insulating barrier film inside 
said slot. After retreating the process which fills up the clearance under said conductive paste with the 
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conductive matter, and the rear face of said substrate and exposing said insulating barrier film, it is 
characterized by having the process at which this exposed insulating barrier film is removed and said paste is 
exposed. 

[0022] Here, in order to fill up the clearance under conductive paste with the conductive matter, it carries out 
by applying the liquefied conductive matter on a conductive paste by approaches, such as non-electric-field 
plating. 

[0023] the 1- concerning [operation] this invention — according to the 3rd multichip semiconductor device, 
since the conductive barrier film is prepared between a conductive paste and solder, it becomes possible to 
prevent that the component of solder invades during a conductive paste with this conductive barrier film. 
Thereby, defect generating by diffusion of the component of solder can be prevented now. 

[0024] moreover, the 1- concerning this invention — according to the 3rd multichip semiconductor device, since 
the insulating barrier film is prepared between the conductive paste and the through tube wall, it becomes 
possible to prevent that the impurity under conductive paste is spread in a semi-conductor substrate with this 
insulating barrier film. This is being able to prevent defect generating by diffusion of the impurity under 
conductive paste. 

[0025] Moreover, according to the 2nd multichip semiconductor device concerning this invention, the operation 
effectiveness that simplification of a process can be attained by the manufacture approach of the 1st multichip 
semiconductor device concerning the invention in this application other than the operation effectiveness 
mentioned above since the insulating barrier film and the conductive barrier film can be formed with the same 
formation process is also acquired. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of operation of this 
invention is explained, referring to a drawing. 

[0027] (1st operation gestalt) Drawing 1 is the sectional view showing the chip through plug (connecting plug) of 
the multi chip module concerning the 1st operation gestalt of this invention. 

[0028] One shows the semiconductor chip among drawing and this semiconductor chip 1 consists of circuitry 
layers 3 which come to carry out accumulation formation of the Si substrate 2 and the component formed in 
that front face. The chip through plug 4 which penetrates it is formed in the semiconductor chip 1. 
[0029] The conductive paste 5 of the sintering mold which the chip through plug 4 consisted of metals, such as 
nickel and aluminum, and contained heavy-metal glass, such as lead glass, (plug body), It consists of barrier 
metal film (conductive barrier film) 10 which consists of the silicon nitride (insulating barrier film) 6 which covers 
the side face of this conductive paste 5, the Ti film 7 formed on the conductive paste 5 of the opposite side the 
circuitry layer 3 side, nickel film 8, and Pd film 9. 

[0030] This barrier metal film 10 is connected with Au bump electrode 12 through the Sn-Zn solder 1 1. On the 
other hand, the conductive paste 5 is connected to Au bump electrode 12 through aluminum pad electrode 13 at 
the circuitry layer 3 side. In addition, 14 show the passivation film among drawing. 

[0031] With such a configuration, it can prevent that the component of the Sn-Zn solder 1 1 spreads and 
trespasses upon the clearance under conductive paste 5 with the barrier metal film 10 between the conductive 
paste 5 and the Sn-Zn solder 1 1 . 

[0032] Thereby, defect generating of the component formed in the circuitry layer 10 by diffusion of the 
component of the Sn-Zn solder 1 1, i.e., defect generating of a semiconductor chip 1, can be prevented now. 
[0033] Moreover, the heavy metal in heavy-metal glass, such as an impurity under conductive paste 5, for 
example, lead glass etc., can prevent being spread in the Si substrate 2 by the silicon nitride 6 between the 
conductive paste 5 and the Si substrate 2. Thereby, defect generating of the component formed in the circuitry 
layer 10 by diffusion of the impurity under conductive paste 5, i.e., defect generating of a semiconductor chip 1, 
can be prevented now. 

[0034] Next, the formation approach of the chip through plug 24 is explained. Drawing 2 is the process sectional 
view showing the formation approach of the chip through plug 4. As for this formation approach, the formation 
process of the barrier metal film 10 is added after the formation process of the usual chip through plug. 
[0035] First, as shown in drawing 2 (a), after forming the conductive paste 5, the silicon nitride 6, and the 
passivation film 14 in the Si substrate 2 with which the circuitry layer 3 was formed according to the well-known 
approach, sequential formation of the Ti film 7, the nickel film 8, and the Pd film 9 is carried out by the spatter 
so that the inside of the opening 15 of the passivation film 14 may be covered. 

[0036] Next, as shown in drawing 2 (b), the wrap resist pattern 16 is formed opening 15 and near [ its ] the 
perimeter by the photolithography. 
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[0037] Next, as shown in drawing 2 (c), the nickel film 8 and the Pd film 9 which used the resist pattern 1 6 as 
the mask and have been exposed are etched and removed. Consequently, the Ti film 7 is exposed. Then, ashing 
of the resist pattern 1 6 is carried out, for example, and it exfoliates. 

[0038] Next, as shown in drawing 2 (d), after forming the wrap resist pattern 17 for the exposed Ti film 7, the 
Sn-Zn solder 1 1 is formed on the Pd film 9. Then, ashing of the resist pattern 17 is carried out, for example, and 
it exfoliates. 

[0039] Next, as shown in drawing 2 (e), the Ti film 7 which used the Sn-Zn solder 1 1 as the mask, and has been 
exposed is etched and removed. 

[0040] Finally, as shown in drawing 2 (f), the Sn-Zn solder 1 1 is retreated by wet etching, and the chip through 
plug 4 is completed. 

[0041] (2nd operation gestalt) Drawing 3 is the sectional view showing the chip through plug (connecting plug) of 
the multi chip module concerning the 2nd operation gestalt of this invention. 

[0042] 21 show the semiconductor chip among drawing and this semiconductor chip 21 consists of circuitry 
layers 23 which come to carry out accumulation formation of the Si substrate 22 and the component formed in 
that front face. The chip through plug 24 which penetrates it is formed in the semiconductor chip 21. 
[0043] The conductive paste 25 of the sintering mold which the chip through plug 24 consisted of metals, such 
as nickel and aluminum, and contained heavy-metal glass, such as lead glass, (plug body), The TiN film 26 which 
covers the side face of this conductive paste 25, and the front face (base) of a circuitry layer 23 and the 
opposite side, the Ti film 27, and the barrier metal film (conductive barrier film) 29 which consists of nickel film 
28, It consists of silicon nitrides (insulating barrier film) 30 formed in the side face of the conductive paste 25 
through this barrier metal film 29. 

[0044] The barrier metal film 29 is connected with Au bump electrode 32 through the Sn-Zn solder 31. On the 
other hand, the conductive paste 25 is connected to Au bump electrode 32 through aluminum pad electrode 33 
at the circuitry layer 23 side. In addition, 34 show the passivation film among drawing. 

[0045] With such a configuration, it can prevent that the component of the Sn-Zn solder 31 spreads and invades 
during the conductive paste 25 with the barrier metal film 29 between the conductive paste 25 and the Sn-Zn 
solder 31. Thereby, defect generating of the component formed in the circuitry layer 23 by diffusion of the 
component of the Sn-Zn solder 31, i.e., defect generating of a semiconductor chip 21, can be prevented now. 
[0046] Moreover, it becomes possible to prevent that the heavy metal in heavy-metal glass, such as the impurity 
under conductive paste 25, for example, lead glass etc., is spread in the Si substrate 22 by the silicon nitride 30 
between the conductive paste 25 and the Si substrate 22. Thereby, defect generating of the component 21 
formed in the circuitry layer 23 by diffusion of the impurity under conductive paste 25, i.e., a semiconductor chip, 
can be prevented now. 

[0047] Next, the formation approach of the chip through plug 24 is explained. Drawing 4 - drawing 6 are the 
process sectional views showing the formation approach of the chip through plug 24. 

[0048] First, as shown in drawing 4 (a), a circuitry layer 23 is formed in the front face of the Si substrate 22, 
continuously, by reactive ion etching (RIE:Reactive Ion Etching) using the ICP type high density plasma, a 
circuitry layer 23 is penetrated and the slot 35 attained to the depth in the middle of the Si substrate 22 is 
formed. The orifice diameter of this slot 35 is 50-100 micrometers, and the depth is 150-200 micrometers. 
[0049] Next, as shown in drawing 4 (b), the silicon nitride 30 is formed in the whole surface with a CVD method 
so that the front face of a slot 35 may be covered. 

[0050] Next, as shown in drawing 4 (c), the nickel film 28 is formed with a spatter or plating on the silicon nitride 
30. 

[0051] Next, as shown in drawing 4 (d), sequential formation of the Ti film 27 and the TiN film 26 is carried out 
by the spatter on the nickel film 28. Here, the TiN film 26 may be formed with a CVD method. 
[0052] Next, as shown in drawing 4 (e), the conductive paste 25 is applied to the whole surface with screen 
printing etc. so that it may be filled up with the interior of a slot 35. 

[0053] Next, as shown in drawing 5 (f), CMP etc. removes the conductive surplus paste 25, the external TiN film 
26, and the external Ti film 27 of a slot 35. Then, the conductive paste 25 is calcinated. 

[0054] Next, as shown in drawing 5 (g), the surplus exterior [ of a slot 35 ] silicon nitride 30 is removed by the 
CMP method or the CDE method. 

[0055] Next, as shown in drawing 5 (h), after forming aluminum pad electrode 35 which consists of aluminum or 
Cu addition aluminum on the conductive paste 25, the passivation film 34 which consists of silicon nitride, 
polyimide, etc. is formed. 

[0056] Next, as shown in drawing 5 (i), it leaves Si with a thickness of about 1 micrometer from the base of a 
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slot 35, and the rear face of the Si substrate 22 is ground and is retreated. 

[0057] Next, the rear face of the Si substrate 22 is retreated by wet etching or CDE until the silicon nitride 30 is 
exposed, as shown in drawing 6 (j)- Consequently, a through tube will be formed in the Si substrate 21. 
[0058] Next, as shown in drawing 6 (k), wet etching or CDE removes the exposed silicon nitride 30, and the 
nickel film 28 is exposed. Consequently, the chip through plug 24 which penetrates a semiconductor chip is 
completed. 

[0059] As the formation process of the usual multi chip module continues, for example, a next process is shown 
in drawing 6 (I), and shown in the process and drawing 6 (m) which form the passivation film 34 which is from 
silicon nitride, polyimide, etc. on the rear-face side of the Si substrate 22, the process which forms the Sn-Zn 
solder 31 and aluminum pad electrode 33, and the process which connects Au bump electrode 32 continue. 
[0060] If it is such a formation approach, since the barrier metal film 29 shown in drawing 3 and the silicon 
nitride 30 can be formed with the same formation process, after forming the silicon nitride 30 like the 1st 
operation gestalt, compared with the approach of forming the barrier film 10 at another process, it ends with a 
small routing counter and simplification of a process can be attained. 

[0061] (3rd operation gestalt) Drawing 8 is the sectional view showing the chip through plug (connecting plug) of 
the multi chip module concerning the 3rd operation gestalt of this invention. 

[0062] 41 show the semiconductor chip among drawing and this semiconductor chip 41 consists of circuitry 
layers 43 by which accumulation formation of the Si substrate 42 and the component formed in that front face 
was carried out. The chip through plug 44 which penetrates it is formed in the semiconductor chip 41. 
[0063] This chip through plug 44 consists of silicon nitrides 47 which cover the restoration metal 46 which 
consists of metals, such as nickel and aluminum, and consists of metals, such as NiB filled up with the clearance 
(pore) between the conductive particles under the conductive paste (plug body) 45 of the sintering mold 
containing heavy-metal glass, such as lead glass, and this conductive paste 45, and the side face of the 
conductive paste 45. 

[0064] The conductive paste 45 is connected to Au bump electrode 49 through aluminum pad electrode 48 at 
the circuitry layer 43 side. On the other hand, in the opposite side, the conductive paste 45 is connected with 
Au bump electrode 49 through the Sn-Zn solder 50 in the circuitry layer 43. In addition, 51 show the passivation 
film among drawing. 

[0065] Since it fills up with the clearance between the conductive particles under conductive paste 45 (pore) 
with the restoration metal 46 with such a configuration, it can prevent that the component of the Sn-Zn solder 
50 spreads and invades during a conductive paste. Thereby, defect generating of the component formed in the 
circuitry layer 43 by diffusion of the component of the Sn-Zn solder 50, i.e., defect generating of a 
semiconductor chip 41, can be prevented now. 

[0066] Moreover, it becomes possible to prevent that the heavy metal in heavy-metal glass, such as the impuritv 
under conductive paste 45, for example, lead glass etc., is spread in the Si substrate 42 by the silicon nitride 47 
between the conductive paste 45 and the Si substrate 42. Thereby, defect generating of the component formed 
in the circuitry layer 43 by diffusion of the impurity under conductive paste 45, i.e., defect generating of a 
semiconductor chip 41, can be prevented now. 

[0067] Next, the formation approach of the chip through plug 44 is explained. Drawing 9 - drawing 1 1 are the 
process sectional views showing the formation approach of the chip through plug 44. 

[0068] First, as shown in drawing 9 (a), a circuitry layer 43 is formed in the front face of the Si substrate 42, 
continuously, by RIE using the ICP type high density plasma, a circuitry layer 43 is penetrated and the slot 52 
attained to the depth in the middle of the Si substrate 42 is formed. The orifice diameter of this slot 52 is 50- 
1 00 micrometers, and the depth is 1 50-200 micrometers. 

[0069] Next, as shown in drawing 9 (b), the silicon nitride 47 is formed in the whole surface by the plasma-CVD 
method so that the front face of a slot 52 may be covered. 

[0070] Next, as shown in drawing 9 (c), the conductive paste 45 is applied to the whole surface with screen 
printing etc. so that it may be filled up with the interior of a slot 52. 

[0071] Next, as shown in drawing 9 (d), CMP etc. removes the surplus exterior [ of a slot 52 ] conductive paste 
45. Then, the conductive paste 45 is calcinated. 

[0072] Next, as shown in drawing 9 (e), the restoration metals 46, such as liquefied nickel, are applied to the 
whole surface by electroless deposition etc., and as shown in drawing 10 (f), CMP etc. removes the surplus 
exterior [ of a slot 52 ] restoration metal 46 to the degree filled up with the clearance between the metal 
particles of the conductive paste 45 (pore) with the restoration metal 46. 

[0073] Next, as shown in drawing 10 (g), the surplus exterior [ of a slot 52 ] silicon nitride 47 is removed by the 
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CMP method or the CDE method. 

[0074] Next, as shown in drawing 1 0 (h), after forming aluminum pad electrode 48 which consists of aluminum or 
Cu addition aluminum on the conductive paste 45, the passivation film 51 which consists of silicon nitride, 
polyimide, etc. is formed. 

[0075] Next, as shown in drawing 10 (i), it leaves Si with a thickness of about 1 micrometer from the base of a 
slot 52, and the rear face of the Si substrate 42 is ground. 

[0076] Next, the rear face of the Si substrate 42 is retreated by wet etching or CDE until the silicon nitride 47 
of the base of a slot 52 is exposed, as shown in drawing 1 1 (j). Consequently, a through tube will be formed in 
the Si substrate 42. 

[0077] Next, as shown in drawing 1 1 (k), wet etching or CDE removes the exposed silicon nitride 47, and the 
conductive paste 45 is exposed. Consequently, the chip through plug 44 which penetrates a semiconductor chip 
is completed. 

[0078] As the formation process of the usual multi chip module continues, for example, a next process is shown 
in drawing 1 1 (I), and shown in the process and drawing 1 1 (m) which form the passivation film 51 which is from 
silicon nitride, polyimide, etc. on the rear-face side of the Si substrate 42, the process which forms the Sn-Zn 
solder 50 and aluminum pad electrode 48, and the process which connects Au bump electrode 49 continue. 
[0079] In addition, this invention is not limited to the above-mentioned operation gestalt. For example, although 
what contained heavy-metal glass, such as lead glass, as a conductive paste was used with the above- 
mentioned operation gestalt, what does not contain glass components, such as lead glass, may be used. 
[0080] In this case, since there is no glass component, the adhesion between a conductive paste and Si 
substrate falls. It is [ such to un-arrange ] good to insert the adhesion film which can carry out reactivity to the 
conductive particle under conductive paste, and can raise adhesion between a conductive paste and Si 
substrate. 

[0081] For example, when nickel paste is used as a conductive paste, it is good to use nickel film or Nb film as 
adhesion film. Moreover, when aluminum paste is used as a conductive paste, it is good to use nickel film, the 
palladium film, or the polycrystal Si film as adhesion film. Moreover, as the membrane formation approach of the 
adhesion film, a spatter, electroless plating, etc. are raised, for example. 

[0082] The microphotography which is the result of observing the sample which comes to calcinate nickel paste 
on nickel film to drawing 7 by the cross section SEM is shown. The above-mentioned nickel film was formed by 
the spatter. Drawing shows that the reaction has occurred between nickel particle under nickel paste, and nickel 
film. 

[0083] Therefore, what is necessary is just to insert nickel film between the conductive paste 25 and the TiN 
film 26 in this case between the conductive paste 25 and the Si substrate 22, when using nickel paste as a 
conductive paste 25 in the case of the 2nd operation gestalt. 

[0084] Moreover, although the silicon nitride was used as insulating barrier film with the upper operation gestalt, 
as long as it can prevent that insulate a conductive paste and Si substrate and the impurity under conductive 
paste is spread in Si substrate, you may be other insulator layers. 

[0085] Moreover, although the cascade screen of Ti film, nickel film, and Pd film and the cascade screen of the 
TiN film, Ti film, and nickel film were used as conductive barrier film with the upper operation gestalt, as long as 
it can prevent that the component of solder is spread during a conductive paste, you may be other conductive 
film or monolayers of a laminated structure. 
[0086] Moreover, solder is not limited to Sn-Zn solder, either. 

[0087] Moreover, there may be a semiconductor chip which has the chip through plug which is not electrically 

connected with other semiconductor chips. That is, there may be a semiconductor chip which formed the chip 

through plug only for the purpose of an improvement of heat dissipation nature. > 

[0088] In addition, in the range which does not deviate from the summary of this invention, it deforms variously 

and can carry out. 

[0089] 

[Effect of the Invention] Since the conductive barrier film is prepared between a conductive paste and solder 
according to this invention as explained in full detail above, it becomes possible to prevent that the component 
of solder spreads and invades during a conductive paste with this conductive barrier film, and the multichip 
semiconductor device which can prevent defect generating by diffusion of the component of solder by this, and 
its manufacture approach can be realized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the chip through plug of the multi chip module concerning the 1st 
operation gestalt of this invention 

[Drawing 2] The process sectional view showing the formation approach of this chip through plug 
[Drawing 3] The sectional view showing the chip through plug of the multi chip module concerning the 2nd 
operation gestalt of this invention 

[Drawing 4] The process sectional view showing the formation approach of this chip through plug 
[Drawing 5] The process sectional view showing the formation approach of this chip through plug following 
drawing 4 

[Drawing 6] The process sectional view showing the formation approach of this chip through plug following 
drawing 5 

[Drawing 7] The microphotography in which the result of having observed the sample which comes to calcinate 
nickel paste on nickel film by the cross section SEM is shown 

[Drawing 8] The sectional view showing the chip through plug of the multi chip module concerning the 3rd 
operation gestalt of this invention 

[Drawing 9] The process sectional view showing the formation approach of this chip through plug 

[Drawing 10] The process sectional view showing the formation approach of this chip through plug following 

drawing 9 

[Drawing 1 1] The process sectional view showing the formation approach of this chip through plug following 
drawing 10 

[Drawing 12] The sectional view showing the conventional multi chip module 

[Drawing 13] The sectional view showing structure with the detailed chip through plug of this multi chip module 
[Drawing 14] The microphotography concerning the cross section SEM which shows that the clearance between 
metal particles (pore) exists during a conductive paste 

[Drawing 15] The microphotography concerning the cross section SEM of aluminum paste 

[Drawing 16] The microphotography concerning the cross section SEM of the sample which applied Sn-Zn solder 
with the DIP method on aluminum paste 

[Drawing 17] The microphotography to which a part of drawing 15 was expanded 
[Description of Notations] 

1 — Semiconductor chip 

2 — Si substrate 

3 — Circuitry layer 

4 — Chip through plug (connecting plug) 

5 — Conductive paste (plug body) 

6 — Silicon nitride (insulating barrier film) 

7 — Ti film 

8 — nickel film 

9 — Pd film 

10 — Barrier metal film (conductive barrier film) 

1 1 — Sn-Zn solder 

12 — Au bump electrode 

1 3 — aluminum pad electrode 

14 — Passivation film 
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15 — Opening 

1 6 — Resist pattern 

17 — Resist pattern 

21 — Semiconductor chip 

22 — Si substrate 

23 — Circuitry layer 

24 — Chip through plug (connecting plug) 

25 — Conductive paste (plug body) 

26 — TiN film 

27 — Ti film 

28 — nickel film 

29 — Barrier metal film (conductive barrier film) 

30 — Silicon nitride (insulating barrier film) 

31 — Sn-Zn solder 

32 — Au bump electrode 

33 — aluminum pad electrode 

34 — Passivation film 

35 — Slot 

41 — Semiconductor chip 

42 — Si substrate 

43 — Circuitry layer 

44 — Chip through plug (connecting plug) 

45 — Conductive paste (plug body) 

46 — Restoration metal 

47 — Silicon nitride (insulating barrier film) 

48 — aluminum pad electrode 

49 — Au bump electrode 

50 — Sn-Zn solder 

51 — Passivation film 

52 — Slot 



[Translation done.] 
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